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The Computer’s Heart... The Microprocessor 


And the earth was without form and void and 
darkness covered the face of the deep... then 
Intel invented the microprocessor. 


This may be a rather gross analogy but the Intel 
“Corporation did indeed herald a new beginning when 
ey quietly and without fanfare introduced the world’s 
first microprocessor. By the late 1960's, they produced 
the 4004 which was specifically developed for the 
electronic calculator market, It was a 4 bit, register 
oriented chip that was ideal for numeric operations. 

It didn’t take much experimentation by its designers 
to realize that with a little improvement, the 4004 could 
be a powerful general purpose microprocessor. 
Subsequently, in 1971, Intel introduced the 8008, the 
world’s first 8 bit (1 bit= 1 binary digit) microprocessor. 
The 8008 was essentially a scaled up 4004. The internal 
architecture was similar to the 4004 except the device 
was capable of handling 8 bit words (or blocks of bits) 
rather than 4. This 8 bit block was later standardized to 
equal one byte. 

In 1973, Intel released ai 1d version of the 8008, 
called the 8080. Although similar in architecture, one of 
the strong points of the 8080 was its speed. It could cruise 
along ata clock rate of 4 MHz, which is much faster than 
some newer versions of microprocessors in use today. (It 
is also interesting to note that the going price of the 8080 
in 1975 was $360.00. Now, only seven years later, it can be 
purchased for less than $5.00.) 

It wasn’t until the following year that Intel met its first 
competition. Motorola released the MC6800. The 6800 
was different in programming philosophy in that the 

__instructions were “memory oriented” instead of 
‘register oriented”. By doing this, the designers were 
ole to simplify instructions by about 50% to 10 

addressing modes. The result was that programmers 
could program the chip in higher level, more self explicit 
instructions. Unfortunately, it was at the expense of 
versatility and speed (1 MHz clock rate typical), The 
differences became obvious in complex number 
crunching operations. 


Believing that the future of microprocessors would 
lean toward register oriented instructions, the designers 
of the 8080 left Intel and formed their own company. In 
1975, they introduced the Zilog Z80. The Z80 was an 
improved version of the 8080. The main differences were 
additional registers and signals that drive and control the 
cheaper dynamic RAM’s. This competitive edge 
coupled with the fact that the Z80 was software 
compatible with the already popular 8080 quickly made 
the Z80 the most widely used microprocessor on the 
market. Users of this chip included Radio Shack which 
even today enjoys the highest unit sales in the world. 

Not to be outdone, in 1976 the di ers of the 
Motorola 6800 also left to join a company called MOS 
Technology a company involved in the manufacture of 
calculator chips. They redesigned their creation by 
eliminating a few seldom used instructions and adding 
more to make a total of 13 addressing modes. They 
named their chip the 6502. The 6502 was the first 
microprocessor to employ a technique called 
“instruction pipelining” previously found only in large 
scale computers. Pipelining isa technique of stacking up 
several instructions ahead to greatly reduce system 
delays while the CPU fetches and executes each 
instruction. This chip was quickly acclaimed by design 
experts to be the most advanced available and 
manufacturers ce Apple, Atari and Commodore 
immediately adapted it for use in their computers. The 
problem of lack of speed was still present in the 6502 
however; the recommended clock rate was still 1 MHz. 
Even in later versions such as the 6502A (2 MHz) and 
6502B (3 MHz), the clock speeds are not very high 
compared to other recent microprocessor designs. 

Of course Motorola was not about to sit by and let 
their product be upstaged. They also redesigned the 
obsoleted 6800, added instruction pipelining and added 
a series of powerful instructions not contained in the 
6502. The new MC6809 was now expanded toa total of 19 
different addressing modes. Although Motorola now 
had a technically superior product, the market timing 
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NOVEMBER MEETING MINUTES 

The November meeting of the Pikes Peak Radio 
Amateur Association was called to order at 7:30 p.m. in 
the basement of the 1st Methodist Church. Members 
introduced themselves and gave a brief background. A 
motion to accept the last minutes as printed in Zero Beat 
was made and unanimously passed. Les reported the 
treasury had a current balance of $1,936.95. 

‘Members were advised the Christmas Party would be 
at the Flying W Ranch Dec. 3rd at 8:00 p.m The cost is to 
be $12.00 per person. Money should be given to Greg 
KA@FOZ by Dec. 1st. 

The education committee reported that novice classes 
are about finished, Upgrade classes are being planned. 

Members were asked to submit ideas of a location for 
April’s Swapfest. A large place is needed, Also, 
advertising needs to start soon. A large door prize will be 
offered and many tickets will need to be sold. Smaller 
donations for door prizes are also wanted. Any members 
wishing to help out should contact Dave, NODV. 

Rosie reminded everyone of the auction Nov. 20th at 
41415 S. Tejon. She said there were many items being 
offered. 

Ken, WZTGL reported on the Olympic Committee 
and the 1983 National Sports Festival. It is a big project 
and will require lots of manpower. The committee 
agreed to allow PPRAA to operate a commemorative 
station during the festival on the Olympic Training 
Center grounds and they will provide special QSL cards 
for the event. 

The business meeting adjourned at 8:25 p.m. After a 
short break, Ray AA@L presented a program on SWR. 
The audience responded with many questions and 
discussion was quite lively. A number of people hoped 
to continue the program in the near future. 

The meeting adjourned at 10:00 p.m. The next 
meeting will be December 8th and will feature 
Homebrew Night. 


Respectfully subi 
Mark, KAQIXW 


ed, 


FOR SALE: Wood office desk 34” deep by 60” wide-$25. 
Jim Anderson K®DNE 471-3576 after 5:30 p.m. 


: Don Lohse KBBKQ, 1410 E. LaSalle, Colorado Springs, CO 80907 635-7469 
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MEETING NOTICE 

The December meeting of the Pikes Peak Radio 
‘Amateur Association will be held on December 8at7: 
p.m. at the First United Methodist Church located at the 
corner of Nevada and Boulder streets. The program is 
Homebrew Night, with prizes awarded for the best “I 
made it myself” projects. Come and see what people are 
building these days. Members and interested persons 
are encouraged to attend. 


FOR SALE — TS 820S w/CW filter, spkr., MC 50 mike 

$550 or $500 w/o mike or spkr. HW 101 w/p.s., CWfilte, 
& spkr $300-save $245 on kit price. Heath HD 1410 keyer 
$40-save $25 on kit cost. johnson Viking 2$150-good AM 
or lowband CW transmitter. HRO Junior $150-early 
HRO model, 1935 vintage, a real antique, w/p.s., all coils 
and spkr. Mon-Key electronic keyer $10-one of the first 
commercial electronic keyers. ASR 33 teletype $100-very 
clean, excellent cond., little use, IDS 125 dot matrix 
printer $150-baud rates to 1200, multiple font sizes, 
parallel or serial interface. 40 meter folded dipole $20- 
ww/ low loss wire balun. 

Tom Weatherly ADBO 475-0192. 
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Microprocessors (cont.) 


was bad. Most of the large manufacturers had already 
committed their designs to other microprocessors. IBM, 
_the remaining large manufacturer with uncommitted 
>sources would eventually use a microprocessor which 
onsiderably out distances even the 6809. The nemesis of 
speed and register versatility nagged the 6809 in the 
same way they affected all preceding memory oriented 
designs. The clock speed of 2 MHz would soon be 
bested by a considerable margin. 

The answer to how this would be done lies in taking 
another look at the company that invented the 
microprocessor, Intel. Like Motorola, they also were not 
about to sit back and watch their lead in microprocessor 
design be usurped. On the heels of the 8080, they 
accomplished their second first. Intel released the 8086, 
the ultimate 16 bit Microprocessor. It not only had 
instruction pipelining, but architecturally was a hybrid 
of microcoded and random logic. This meant it had not 
‘only the ease of high order, memory oriented 
programming but also the versatility of register oriented 
programming. To top itall off, the 8086 had a clock speed 
of an incredible 8 MHz. The 8086 quickly became and is 
still the number one chip used for military and 
aerospace applications. There are more 8086's floating 
around in space than all the rest of the microprocessors 
put together. 

After developing the 8086, Intel turned their attention 
back to the 8 bit microprocessor. They upgraded the 
8080 to the 8085. The main differences were the addition 
of a series of hardware interrupts and direct serial 
input/output capabitility. These features make the 8085 

—n ideal low cost microcontroller. A complete, powerful 
385 microcontroller system can be built for under 
$25.00. Last but not least, Intel was able to raise the clock 
rate to 6 MHz, In the latest version, the 8085A-2, the 
clock rate is an astounding 10 MHz. 

Noticing the tremendous success of the 8086, Intel 
decided to release an 8 bit version for the personal 
computer market. In 1981 they released the 8088. It 
incorporated all the best features of the 8086, 16 bit 
internal architecture including the ALU, hybrid 
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microcoded and random logic, 8 MHz clock rate and 
was totally compatible with the inexpensive hardware 
interface chips of the 8085. The 8088 is today the only 8 
microprocessor with direct multi 
instructions (all others accomplish mu 
series of register shifts and additions, and division by 
register shift and subtractions). With a total of 24 
addressing modes, the 8088 not only has powerful high 
order loop and string functions found in no other 
microprocessor but also has low order register 
instructions so useful in scientific processing. In 
addition, it is the only 8 bit chip with direct addressing 
capability of 1 megabyte, All the rest are limited to 64 
kilobytes. 

Almost coincidental with the release of the 8088, BM. 
decided to create its personal computer division. 
Historically, IBM has had the corporate attitude of 
“We'll create the hardware and software our way and let 
the rest of the world conform to us”. But through either 
dumb luck or a stroke of genius (and I prefer to think the 
latter) the General Manager of the PC division decided, 
1. to. use ASCil input instead of IBM EBCDI and 2. to goto 
the Number 1 PC software house in the nation, 
Microsoft, and use the generically popular MS DOS 
operating system. 

This stroke of genius caused havoc in the IBM PC 
division. Upon release of the IBM personal computer on 
January 15, 1982, the Marketing Departmentambitiously 
forecasted the sale of 100,000 units by December 31, 
1982. It was ambitious because the two leaders, Radio 
Shack and Apple, would both sell less than 500,000 units 
in the same period. The IBM marketing wizards were 
wrong. By the end of June, sales exceeded the 100,000 
unit mark. They have since revised the 1982sales forecast 
to 300,000 units. They will probably exceed that. The 
latest forecast is 1 million units by January 1, 1984. [have 
‘no reason to believe they won't reach that. If they do, it 
will make them the number one personal computer 


(continued on page 4) 


Microprocessors (cont.) 
company in the world in a period of less than two years. 
My only comments are: 1. hooray for the Intel 8088 and 
2. Buy IBM. 

Although Intel had become known as the “speed 
king” of microprocessors, they were not yet ready to 
relax. Being aware of the problems that memory 
oriented microprocessors have with number crunching, 
they developed the 8087. The 8087 is a 32bit specialized 
microprocessor that is specifically designed to process 
numeric data. Complex concepts such as , 
trigonometrics, exponents, logarithms (both common 
and natural), radians, floating point and integer 
conversion are all handled with single line instructions. 
It is capable of handling short (16 bit), long (32 bit), 
double (64 bit), and temporary (80 bit) numbers. It can 
rapidly process a number as high as 1.18 x 10 and 
numbers as small as 3.36 x 10, #2, 

The 8087 was designed to be compatible with and 
work along side either the 8086 or 8088. For example, 
using this combination, a computer can perform 
number crunching operations more than 1,000 times 
faster than other 8 bit microprocessors and more than 
100 times faster than the newest Motorola 32 bit 
MC68000 microprocessor. 

At this juncture let us refocus our perspective. We 
have deliberately stressed the good and “bad” points of 
certain microprocessors to make it easier to follow their 
evolutionary development. Don't be too hasty in 
forming any opinions about how bad a certain processor 
or family of processors may be. There is no such thing as 
a bad microprocessor. The most inexpensive, basic 
microprocessor you can buy is nothing less than an 
electonic marvel, What’s more, the “worst” 
microprocessor can do virtually everything that the 
“best” one can do. The difference is that one will take 
more lines of code and will take a little longer to 
execute. In most cases the longer execution time is only 
a matter of a few seconds or less. And, as operators of 
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mulituser systems will testify, a “slow” processor in a 
personal computer often has a faster response than a 
multi-million dollar mainframe with many terminals tied 
to it. 

In the next article we will be discussing current 
developments in computer technology that will affect 
the world of computers in the near future. Among other 
things, we will talk about a developmental CPU that will 
handle 80 bit words, directly address 1,000 Gigabytes of 
memory, and can completely be contained on one 
circut board smaller than the dimensions of this page. 
The chip and its associated interfaces are scheduled to 
be ready for use in 1983. 

We will also talk about software. We will address 
specific operating systems and programming languages 


and offer some fearless predictions. We will ist things t-~ 


look for and be wary of when buying a person. 
computer, and will wind up the article by naming your 
author's favorite computers. 


Al Bailey ADDZ 
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DECEMBER SPECIALS 


‘Kenwood TR 2500 List $329 Sale $290 

‘Tempo SST Reg. $319 Sale $289 

Astron RS 12 A p/s Reg. $89.95 Sale $79.95 

Henry $-30 Amp for HT’s. 1-5w in, 30w out. Reg. $89.95 

Sale $79.95 

Nye Viking SSK-1 paddles. Reg. $37.95 Sale $25.95 

Hy-Gain 2 meter beams-15% off 

Astatic GD 104 desk mike Reg, $54.30 Sale $48.00 

‘Amphenol connectors 10% off 

Slide in bracket for 2 mtr. mobiles. Reg. $14.95 Sale $9.95 
USED EQUIPMENT 

Kenwood TR 7730 $229 

Wilson 1402 w/TTP & case $115 

IC-551 w/EX-106, 107, 108 options $584 

HP 608D Signal Generator $249 

1C-502.6 mtr. portable $149 

Yaesu FT 207R w/mic $209 

Dentron MT 3000A tuner $189 


Ten Tec 405 amp w/250 ps. $175 
‘Autek QF-1 $65 

Swan phone patch $40 

Midland 13-509 220 MHz mobile $125 

Sears 10 mtr. mobile $99 

Kenwood 15-180 $575, 

Ten Tec 206 crystal calib. $10 

Video game w/17 cart.-was $125 now only $75 
Hustler RM-75S $22 

Hustler RM-40S $14 

Hustler RM-20S $12 


We will be closed from Dec. 24 to Jan. 3. 


Merry Christmas & Happy New Year from all of us at AES. 


MILEY’S RADIO 


719 W. 7th St. 


Jess KBTAA 


Florence, Colorado 81226 


784-3040 


Prices on new equipment listed includes shipping to your door. (If you pick up-deduct shipping). 
No extra charges for COD orders. We pay COD charges. 


_ NEW EQUIPMENT IN STOCK 
enwood TS 9305 Sale $1389 w/tuner $1550, 
senwood TR-7950 45W _ List $439 - sale $355. 
Kenwood TR 2500 HT $234, 
Kenwood 7930 $319 
Kenwood TR 7730 Demo w/TTM $249, 
New Santec 1442 M HT $299. 
com 2AT HT Reg. $269 Now $239. 
com 2A Reg. $239 Now $219. 
Extra Icom batteries, chrgs. & etc. in stock. 
New Icom 70 Receiver List $749 Sale $639. 
New Azden PCS 4000 $285. 
New KDK 2030 mini 25W w/TTM $279. 
KDK 2025 Demo w/TTM $249, 
New Azden PCS 300 HT. $285. 
Regency k100 10 channel programmable scanner. 
Reg. $269." Sale $169 while they last 
AEA MT-1 Code Trainer $90. 
Yaesu 844 Desk Mikes $20, 
VoComm Power Pocket—25w amp/battery charger & eliminator for 
Icom IC 2A(T). Makes a 25w mobile out of your 2 A(T). 
List Price $229, Introductory price $189. 
USED EQUIPMENT 
Wilson MK 4 6 ch HT, wall chrgr, 1 xtra battery, TT pad $125. 
Wilson 1402 SM HT w/ desk charger $125. 
Icom 255A standard mike $200. 
Kenwood TR 2400 w/standard accessories $195. 
Kenwood TR 7625 synthesized 25W 2 mtr. Xevr. w/RM 76 
mmicroprocesser control, 6 memory scan $195. 
Yaesu FE 2O7R MT $195. 
Santec 1200 2 meter HT-synthesized $209. 
Santec desk quick charger _ $65. 
Swan FM 2X w/ac supply $125. 
_-Genave GTX 2.12 ch. 2 meter FM, local xtals $90. 
‘DK 2015 synth, 2mtr. mobile w/4 mem. scan & AF MARS $150. 


com 2030 synth. 2 mtr. $150. 

Tempo VHF-1 synth. 2 mtr, mobile-cigital-144-148 & 2 
programmable channels $150. 

Heath SM 118A freq. counter-30 MHz $75. 

Eldico Twins-80-10 CW, SSB trans. & rcvr.,. matching p/s, 
MARS & CAP locks-will transceive as pair $200. 

Collins 3011 Amplifier-military version-IkW CW, PEP, built 
in p/s, 4 new BITA’s-special $495, 

Swan remote VFO $50. 

Swan plug in VOX control $25. 

Drake MN4C Network tuner w/ watt/SWR-new $150, Used Sale $50. 

Galaxy DC1000 mobile powe supply $50. 

Yaesu FT 1OTE $525, YO'100 Scope $125. 101E digital display $150 
FV 101B Ext. VFO $120 Total Value $920. Package Price $850. 

Yaesu FT 101E-latest version-w/service man., extender boards, 
‘10 MHz band, FR 101D digital gen. cov. revr, CW filter, Land 
liner phone patch-Total value $975. Special-all for $895. 

Heath SB 201 amp. w/o 10m, Perfect condition $325. 

Homebrew 900W linear. 4-811A’s, small size and good power. 
Very well built. $250, 

Ten Tec HR50 keyer $75. 

ANTENNAS 


Mini Products HQ1 Mini Quad, 6-10-15-20, 
Reg, $159.50-sale $148. 

Larsen 2 meter mobile antennas-20% off lst. 

Van Gorden dipoles-20% off 

‘Azden Phase Il dual mag mount 2 meter antenna. % & 4 wave whips. 
Both for $2. 

‘Anteco 2m 5/8 wave mag mount antenna, Reg. $39.95 Sale $30. 

1983 Handbooks, Callbooks and Bash books. 

“We Trade When We Can” 
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HELP WANTED: Evelyn McCune is looking for a ham to 
run a monthly schedule at your convenience with a 
missionary in Peru. Call her at 495-2562. 


COMPUTER PEOPLE TAKE NOTE 
New computer bulletin board especially for ham radio. 
Everybody welcome. 597-7498. Lee Sublet WOBLD. 


FOR SALE — heavy duty 32 foot tower $100. CDR rotor 
$60, Mosley tri band beam $90. Heathkit phone patch 
$35, Allied Radio SWR/power meter $15. Johnson low 
pass filter $10. Heathkit HWA 2036-3 power supply, 
never used. Will sell entire package for $300. All in 
excellent condition. 

Frank Craw W@HWH 635-3373. 

FOR SALE — IC 720 General Coverage transceiver 
w/p.s., WARC bands. Mint. Taking offers above $725. 
Leon Solomon WAGSDD 574-5535. 


Membership Application 
PIKES PEAK RADIO AMATEUR ASSOCIATION 


Name 
Address 
City State Zip 
Call License Class 
ARRL Member Telephone 
Full Member $12.00 oO 
en Family Membership $15.00 o 
dditional Names Calls sy 
Associate Member $8.00 O (Outside Teller & EI Paso Counties.) 
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BOARD MINUTES 

The Nov. 15th board meeting was called to order in 
Bud’s home a 7:40 p.m, Present were: Bud, Dave, Les, 
Mark, Jake, Charlie and Tom, 

Discussion opened around the December Homebrew 
Night and the prizes to be offered. The board also firmed 
up plans for the Christmas Party December 3rd, 
Members are reminded that Greg must have the money 
— $12.00 per person — by December 1st in order to 
reserve a place. Postcards will be sent to all members. 

Upcoming programs were the next item, Tentatively, 
in addition to Homebrew Night, the Dec. meeting will 
continue Ray's, AAOL, presentation from November. 

Possible locations for Swapfest were discussed. The 
kinds of prizes were also considered, A need to begin 
early on this project was expressed. Hopefully, April 24th 
can be reserved for this big event. 


RADIO AMATEUR ASSO 


Don Lohse KBBKQ 
1410 E, Lasall 
Colorado Springs, CO 80907 


Many hams will be needed to help with the 1983 
Sports Festival. A letter will be sent to area hams in the 
near future for their help with communications and with 
the commemorative station. 

Possible purchase of business cards was discussed ar 
the result of a member's suggestion at the club meeting. 
This idea seemed to be well received by the board, Cost 
for 1000 cards would be in the $20 range. Dave agreed to 
explore this issue in more depth. 

The Board expressed the desire to congratulate Don & 
Joyce Lohse on the Nov. 10th birth of their son Charles 
Frederick who weighed in at 6 Ibs. 2 oz. 

There being no further business before the board, the 
meeting adjourned at 9:30 p.m. Next meeting will be 
Dec. 13th at Dave’s home. 

Respectfully subs 
Mark, KAQIXW 


ed, 
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